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coproduction of metals and anodic products, and specific applications
such as vehicles, electric power, and waste utilization.

m   Membranes:  Directions are outlined to achieve greater
membrane stability and molecular transport and in turn to permit wider
use of energy-efficient and economically attractive membrane technology
in biotechnology, health care, and chemical synthesis,

m   Microelectronics:  Electrochemical phenomena are essential in
the manufacture of electronic and photonic systems as well as
responsible for the quality and reliability of such systems.
Applications and research are outlined in areas that include manufacture
of microcircuits, interconnecting networks, lightwave communication
devices, parallel processors, content-addressable memories, and
nerve-electronic interfaces.

H   Sensors:  Key technical problems involve materials and
fabrication methods for both gas and liquid sensors; opportunities for
utilizing advanced microelectronics and membrane technologies are
suggested for applications in environmental, industrial, and clinical
systems, including in vivo monitoring of drug delivery systems.

Electrochemical science and engineering is moving extremely rapidly
in areas of advanced energy conversion devices, microelectronics, and
sensors.  These technologies have significant market growth potential,
and international competition is keen.   Greater support from both
federal and industrial sources would have a major impact in these areas.

BATTERIES AND FUEL CELLS

The current and emerging applications for batteries and fuel cells
are numerous and highly varied (1-4).  These chemical sources of
electrical energy are absolutely essential for life ia today's world.   A
sampling of current applications includes portable electric power for a
wide range of civilian, industrial, military, and aerospace applications
such as flashlights, radios, tools, medical devices (heart pacemakers, drug
delivery systems), weapons, communication equipment, alarms, signals, and
satellite power in space.  All of the world's telephones operate with
batteries as standby power sources.  Standby power, emergency power, and
uninterruptable power are provided by batteries for high-priority
systems such as hospitals, computers, and military weapons installa-
tions.  Motive power is provided by batteries for hundreds of thousands
of specialty vehicles such as forklift trucks, personnel carriers, air-
port utility vehicles, submarines, torpedoes, and drone aircraft.   New
battery systems are being developed with far greater specific power and
specific energy than realized in conventional batteries (Figure 5-1).